Desensitization of group I metabotropic glutamate receptors in rat sympathetic neurons.
Desensitization of heterologously expressed metabotropic glutamate receptor 5a (mGluR5a) was examined in rat sympathetic neurons. Calcium currents in cells expressing mGluR5a exhibited substantial inhibition in response to glutamate exposure. In the continued presence of glutamate, inhibition attenuated rapidly over the course of about a minute. Desensitization was eliminated when a nonhydrolyzable ATP analogue was substituted for ATP in the pipette solution, suggesting that desensitization was mediated by a phosphorylation event. Next, pharmacological agents were used to investigate the nature of the kinase involved in desensitization. Desensitization was sensitive to the nonspecific kinase inhibitor, staurosporine, but not H-7, another nonspecific kinase inhibitor. Inhibitors of myosin light chain kinase and calmodulin-dependent kinase were without effect on desensitization. However, desensitization was sensitive to the protein kinase C inhibitor bisindolymaleimide. In contrast, Gö6976, a selective inhibitor of conventional protein kinase C isoforms, was without effect. In addition, desensitization persisted in the presence of 10 mM intracellular bis-(o-aminophenoxy)-N,N,N',N'-tetraacetic acid, a fast Ca(2+) chelator. Finally, overexpression of wild-type calmodulin, which can bind mGluR5 and inhibit phosphorylation, did not alter mGluR desensitization. Two Ca(2+)-binding-deficient calmodulin mutants were also without effect. These data indicate a role for nonconventional protein kinase C isoforms as a mediator of mGluR5 desensitization and that the phosphorylation of mGluR5a that competes with calmodulin binding does not mediate desensitization.